Adrenocorticotropin and the time of day both influence the amount and activity of 3-hydroxy-3-methylglutaryl coenzyme-A reductase in the hamster adrenal.
We studied the effect of ACTH, alone or in combination with cycloheximide, on hamster adrenal 3-hydroxy-3-methylglutaryl coenzyme-A (HMG-CoA) reductase protein content (mass) and activity. Immunoblotting was performed on both homogenate and microsomal preparations, using a rabbit antirat liver reductase antibody and 125I-labeled protein A. A dose-dependent increase in HMG-CoA reductase protein content and activity was produced by ACTH. A time-course study revealed a latency of 60 min, followed by a significant increase at 120 and 180 min, in this response. At 180 min, microsomal reductase activity was significantly increased 4.7-fold, whereas the reductase protein content of microsomes and homogenate preparations was enhanced 4.4- and 3.1-fold, respectively. We calculated that only 40-50% of the reductase protein content was microsomal, indicating that more than one pool of the enzyme is present in adrenals. The coadministration of cycloheximide with ACTH not only prevented the hormonal effect on the protein content and activity of the reductase, but also produced, 180 min posttreatment, 58-69% and 65-86% decreases in reductase protein and activity, respectively. Also, both reductase activity and protein content fluctuated in parallel during the day. In the presence of proteolytic enzyme inhibitors and iodoacetamide, a major band in the area of 102K mol wt was evidenced by immunoblotting. These results indicate that ACTH and other conditions that provoke a change in adrenal HMG-CoA reductase activity also induce, in parallel, a change in the reductase protein content. The basic unit of the reductase has an apparent mol wt of about 102K.